In this paper we present an explorative study for which special cultural artifacts have been used, i.e. supermarket receipts, to try to construct with 9-year old pupils (fourth class of primary school) a new mathematical knowledge, i.e. the algorithm for multiplication of decimal numbers. Furthermore also estimation and approximation processes have been introduced, procedures that are not commonly used in ordinary teaching activity. In our study the receipts, through some modifications, have become more explicitly tools of mediation and integration between in and out-of school knowledge; so they can be utilized to create new mathematical goals, thus becoming real mathematizing tools and constituting a didactic interface between in and out-of-school mathematics. In agreement with ethnomathematical perspective we deem that it is a task for the teacher to know, in order to be able to profitably take account of the teaching, the life experienced by the pupil. Future mathematics teachers should be prepared a) to see mathematics incorporated into real world, b) to investigate mathematical ideas and practices of their pupils, and c) to look for ways to incorporate into the curriculum elements belonging to the sociocultural environment of the pupils, as a starting point for mathematical activities in the classroom. In this way the motivation, interest and curiosity of the pupils will be increased and the attitude towards mathematics of both pupils and teachers will be changed. Kurzreferat: Wie lässt sich Schulmathematik mit dem außerschulischen Wissen von Schülern verbinden? In dieser Arbeit wird eine explorative Studie aufgezeigt, wofür spezielle kulturelle Mittel verwendet werden wie z.B. Quittungen von Supermärkten. Das Ziel ist mit 9-Jahre alten Schülern (vierte Klasse der Grundschule) neue mathematische Kenntnisse zu erarbeiten, z.B. den Algorithmus zur Multiplikation von Dezimalzahlen. Außerdem wurden Schätz-und Approximations-Prozesse eingeführt, also Methoden die im normalen Unterricht nicht behandelt werden. Die Quittungen, bzw. deren Variationen, sind in unserer Studie als Mittel benützt worden zur Vermittlung und Integration von schulischen und nichtschulischen Kenntnissen. Auf diese Weise können sie benützt werden um neue mathematische Ziele zu formulieren und zu erreichen, sowie ein didaktisches "Interface" zu bilden zwischen schulischer und nicht-schulischer Mathematik. Im Einklang mit einer ethnomathematischen Perspektive halten wir es für die Aufgabe des Lehrers, die Lebenserfahrung des Schülers kennenzulernen, um den Unterricht optimal zu gestalten. Künftige Mathematiklehrer sollen in der Lage sein: a) Mathematik in das wirkliche Leben einzubauen; b) mathematische Ideen und Praxis ihrer Schüler zu untersuchen; c) nach Mitteln zu suchen um soziokulturelle Elemente ins Curriculum einzubauen als Ausgangspunkt für die mathematische Tätigkeit in der Schule. Auf diese Weise wird die Motivation, das Interesse und die Neugier der Schüler vergrößert und das Verhalten zur Mathematik sowohl von Schülern als von Lehrern sich ändern. ZDM-Classification: C62, D32, F92
Introduction
In recent years some educators from various countries (D'Ambrosio, Gerdes, ….) have called for the recognition not only that mathematics is a cultural product, but that the ethnicity (unique sociocultural history) of students can be used in a powerful way in the learning of school mathematics, see Presmeg (1998) . Connections are advocated between mathematical content and the home cultures of learners, as well as between different branches of mathematics, various disciplines in which mathematics is used, historical roots of mathematical content, and connections with the real world and the world of work (Civil 1995) . Furthermore many studies have pointed out that the local strategies developped in practice are more effective than the arithmetics algorithms, which are usually taught in school to give the students powerful general procedures that, in fact, are frequently useless in out-ofschool contexts (Schliemann 1995) .
The text of an important and recent italian Document about 'essential contents of basic education', after stressing that "a special and deeply innovative methodological attention has to be devoted to the teaching of mathematics ...", then goes on to point out that "research about non scholastic mathematics shows the need of teaching students to use ideas and techniques of mathematical type …".
Our researches on problems related to teachinglearning of the meaning of decimal numbers in primary and middle schools enabled us to note a clear gap between the mathematically rich situations, mainly in the numerical field, that children experience in out-of-school and the classroom practice (Bonotto 1993, and Bonotto 1996) . 1 We find a significant convergence with the ethnomathematical perspective about this point. Before and outside school almost all children in the world become 'matherate' -that is to say, they develop the "capacity to use numbers, quantities, the capability of qualifying and quantifying and some patterns of inference" (D'Ambrosio 1985a). In school 'the learned' matheracy eliminates the so-called 'spontaneous' matheracy. An individual who manages perfectly well numbers, operations, geometric forms and notions, when facing completely new and formal approach to the same facts and needs creates a psychological blockage with grows as a barrier between different modes of numerical and geometrical thought. 2 As a consequence "the early stages of mathematics education offer a very efficient way of instilling in the children a sense of failure and dependency" (D'Ambrosio 1985a). The question which arose, then, was what to do about "this disempowering effect of schooling", Gerdes (1996) , to which we refer the reader for further analysis about ethnomathematical perspective and current developments. In agreement with D'Ambrosio (1985b), we deem that the mathematics curriculum in school should incorporate elements belonging to the sociocultural environment of the pupils and teachers, in such a way that they facilitate the acquisition of knowledge, understanding, and compatibilization of known and current popular practices, because "cognitive power, learning capabilities and attitudes towards learning are enhanced by keeping the learning ambiance related to cultural background ... . It is well documented the fact of children and adults performing 'mathematically' well in their out-of-school environment, counting, measuring, solving problems and drawing conclusions using the arts or techniques [tics] of explaining, understanding, coping with their environment [mathema] that they have learned in their cultural setting [ethno]" (D'Ambrosio 1995).
Our perspective
Having recognized that the usual school practice is strange to the rich experience students attain about numbers out of and before primary school, the question arises of how can we benefit from what children already know avoiding, at the same time, strengths and limitations that are typical of the everyday socio-cultural situations.
How can we design better opportunities for children to develop mathematical knowledge that is wider than what they would developed outside of schools, but that preserves the focus on meaning found in everyday situations, as suggested by Schliemann (1995)?
Starting from the school year 1993/94 one has been exploring and implementing some elementary school activities more relatable to the experiential worlds of the pupils, and consistent with a sense-making disposition. Although mathematics learning and practice in school and out-of-school differ in some significant ways, see Lave (1988) , and Resnick (1987), we deem that those conditions that often make extra-school learning more effective can and must be re-created, at least partially, in classroom activities. Indeed while some differences between the two contexts may be inherent, many differences can be narrowed by creating classroom situations that promote learning processes more close to the learning processes emerging in the out-of-school mathematics practices.
Furthermore we stress that bringing real world situations into school mathematics is a necessary, although not sufficient, condition to foster "a positive attitude towards mathematics, intended both as an effective device to know and critically interpret reality, and as a fascinating thinking activity", as is stressed for example in the italian programs for the primary school. We contend that this educational objective can be completely fullfilled only if we can get the students to bring mathematics into reality. 3 In other words besides 'mathematize everyday experience' it would be necessary 'everydaying mathematics'.
That can be implemented in a classroom by encouraging the children to analyze some 'mathematical facts' that are embedded in opportune 'cultural artifacts', and which for brevity we might call "cultural" or "social mathfacts".
Cultural artifacts besides embody the intellectual history of a culture also incorporate many theories the users accept, albeit unconsciously. "Artifact and conventions are cultural forms that have been created over the course of social history which also figure into the goals that emerge in cultural practices" (Saxe et al. 1996) . Their use mediates the intellectual activities, and -at the same time -enables and constrains the human thinking. Through these subtle processes social history is brought into any individual act of cognition (Cole 1985) . Thus learning mathematics is not excluded.
An artifact is hence a representative or witness to the society we live in, of the culture we belong to, of the means and ways of communication that are peculiar to our age. We believe that an important goal, to be targeted at least by compulsory education, is that of teaching students to interpret, even critically, the reality they live in, to understand its codes and messages so as not to remain excluded or be misled.
The cultural artifacts we have introduced in classroom activities in primary school are: receipts, bottle and can labels, railway schedules, a ski-race time table, the weather forecast presented in a newspaper, and others, see Bonotto 1999a. They offered the children with the opportunity of making connections between the mathematics utilized in the real world situations and the school mathematics, because they are really part of the children's experience. This enables children to keep their reasoning processes meaningful, to monitor their inferences. As consequence, they can off-load their cognitive space and free cognitive resources to develop more knowledge (Arcavi 1994) .
On the other hand, it is well known that in common teaching practice the habit of connecting mathematics classroom activities with out-of-school experience is still substantially delegated to 'wor(l)d' problems. Recent studies have documented a clear tendency of children to neglect realistic considerations and to exclude real-world knowledge from their mathematical problem solving, see e.g. Reusser & Stebler (1997) .
"Rather than functioning as realistic contexts that invite or even force pupils to use their commonsense knowledge and experience about the real world, school arithmetic word problems have become artificial, puzzle-like tasks that are perceived as being separate from the real world. Thus, pupils learn that relying on commonsense knowledge and making realistic considerations about the problem context -as one typically does in real-life problem situations encountered outside school -is harmful rather than helpful in arriving at the 'correct' answer of a typical school word problem" (Verschaffel, De Corte, Borghart, 1997) .
Also Freudenthal's position on this regard too is very clear:
"The context [of the butcher problem, author's note] is the textbook, rather than reality proper, or in other words, it portrays a world of pseudo-isomorphisms. In the textbook context each problem has one and only one solution: there is no access for reality, with its unsolvable and multiply solvable problems. The pupil is supposed to discover the pseudoisomorphisms envisaged by the textbook author and to solve problems, which look as though they were tied to reality, by means of these pseudo-isomorphisms. Wouldn't it be worthwhile investigating whether and how this didactic breeds an anti-mathematical attitude and why the children's immunity against this deformation is so varied? " (Freudenthal 1991).
If we wish to modify this situation we have to change the classroom activities in which we delegate the process of creating an interplay between school mathematics and out-of-school knowledge.
